Functional analysis of DNA sequences controlling the expression of the rice OsCDPK2 gene.
Plant calcium-dependent protein kinases (CDPKs) are involved in calcium-mediated signal transduction pathways. Their expression is finely tuned in different tissues and in response to specific signals, but the mechanism of such a regulation is still largely unknown. OsCDPK2 gene expression is modulated in vivo during rice (Oryza sativa L.) flower development and is downregulated by white light in leaves. In order to identify OsCDPK2 regulatory sequences, we amplified and cloned both the 5' and 3'-flanking regions of the gene. Sequence analysis revealed that the leader sequence is interrupted by an intron, whose regulatory role was investigated. Different ss-gucuronidase (GUS) expression vectors, carrying combinations of the putative OsCDPK2 regulatory regions, were generated and GUS expression was analyzed both in transient assays and in transgenic rice plants. The whole 5'-flanking sequence was able to drive GUS expression in rice calli and leaves transiently transformed with the biolistic technique. Analysis of the GUS expression pattern in transgenic plants revealed strong activity in root tips, leaf veins and mesophyll cells, in flower reproductive organs and in mature pollen grains. Expression was also shown to be subject to an intron-mediated enhancement (IME) mechanism, since the deletion of the leader intron sequence from chimeric OsCDPK2::GUS plasmids almost completely abolished GUS activity. Furthermore, in transiently transformed leaves, GUS expression driven by the OsCDPK2 promoter-leader region was constitutively observed regardless of light or dark exposure. Light-regulated expression was restored by inserting the OsCDPK2 3' untranslated region (3'UTR) downstream of the chimeric OsCDPK2::GUS transcription unit, suggesting that light down-regulation is mediated by a mechanism driven by the 3'UTR.